
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=tphm14

Download by: [University of California Santa Barbara] Date: 20 June 2016, At: 18:59

Philosophical Magazine Series 3

ISSN: 1941-5966 (Print) 1941-5974 (Online) Journal homepage: http://www.tandfonline.com/loi/tphm14

Geological Society

To cite this article: (1834) Geological Society, Philosophical Magazine Series 3, 4:21, 225-230,
DOI: 10.1080/14786443408648307

To link to this article:  http://dx.doi.org/10.1080/14786443408648307

Published online: 01 Jun 2009.

Submit your article to this journal 

Article views: 2

View related articles 

http://www.tandfonline.com/action/journalInformation?journalCode=tphm14
http://www.tandfonline.com/loi/tphm14
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/14786443408648307
http://dx.doi.org/10.1080/14786443408648307
http://www.tandfonline.com/action/authorSubmission?journalCode=tphm14&page=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=tphm14&page=instructions
http://www.tandfonline.com/doi/mlt/10.1080/14786443408648307
http://www.tandfonline.com/doi/mlt/10.1080/14786443408648307


Geological Societ 9.  ~25 

comparison with one another of the empirical laws resulting from 
their separate investigation. Very valuable materials for this purpose, 
he expeets, will hereafter be furnished by the observations now making, 
on a judicious system, at the St. Katharines' docks. 

Jan. 16, 1854.- -"  On a new property of the Ares of the Equi- 
lateral Hyperbola." By Henry Fox Talbot, Esq., M.P., F.R.S. 

By an analytical process, the author arrives at the following theorem, 
namely, if three abscissm of an equilateral hyperbola are materially 
dependent by reason of two assumed equations, which are symmetrical 
with respect to these three abscissae, the sum of the arcs subtended 
by them is equal to three quarters of the product of the same ab- 
scissa~, or only differs therefrom by a constant quantity. In order to 
satisfy himself of the correctness of this theorem, the author calculated 
various numerical examples, which entirely confirmed it. This simple 
result is essentially a relation between three arcs of the equilateral 
hyperbola, and is by no means reducible to a relation between two ; 
and therefore is not reducible to the celebrated theorem of Fagoani, 
concerning the difference of two arcs of an ellipse or hyperbola, nor 
to any other known property of the curve. 

Appendix to a Memoir, lately read to the Society, on the Quality 
and Quantity of the Gases disengaged fi'om the Hot Spring of the 
King's Bath, in the City of Bath. By G. B. Charles Daubeny, M.D., 
F.R.S. 

The author has lately examined two tepid springs, which, since the 
setting in of the wet weather, have broken out at the foot of St. 
Vineent's rocks, Clifton, immediately below the Cliff, against which 
the stispension bridge over the Avon is designed to abut. The tem- 
peratures of the springs were 72 ° and 66 ° respeetively ; and the gas 
consisted of 92 parts of nitrogen, eight of oxygen, and three of car- 
bonie acid. The author deduces from these faets arguments in con- 
firmation of the views he has stated in tile paper to which this is an 
appendix. 

G E O L O G I C A L  SOCIETY.  

Dec. 18, 183S.--A memoir " On the Geology of the Banks of the 
Indus, the Indian Caucasus, and the Plains of Tartary to the Shores 
of the Caspian," by Lieut. Alexander Burnes, was then read. 

The author has endeavoured in this paper to embody the geolo.  
gical observations which he made on a journey during the years 1831 
and 1832, up the river Indus and across the lofty range of Hindoo 
Koosh to the Caspian Sea. 

He first describes the province of Cutch, situated near the eastern 
mouth of the Indus. He states that it is mountainous ; that the 
soil is either rocky or sandy, with masses of lava scattered over its 
surface; and that sulphur, coal, iron and alum are found in the 
district. 

Nummulites occur in a ridge near the right banks of the Indus. 
The delta of the river is composed of a succession of beds of 
earth, clay and sand of different colours, sometimes parallel, and 
sometimes having one stratum dovetailed into another. The sea 
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is described as being discoloured to a distance of three miles by the 
detritus carried down by the river, with regard to which it may be 
Stated that the base of the triangle of the delta is above 125 
miles. 

After mentioning a range of hills called the Hala Mountains, 
which extends in a northerly direction from the sea-shore west- 
ward of the mouths of the Indus, and terminates to the N.W. of 
Cabool in the Hindoo Caucasus, and which consists, in part of com- 
pact nummulitic limestone, tile author proceeds to describe the 
principal geological features which he observed on, the banks of this 
great river. The town of Hydrabad, he states, is built on a finely 
grained, shelly limestone. At  Sehwan in lat. 26 ° 22' and at Curachee, 
are hot wells; and the island of Bukhur, in lat. 27 ° 42 r, consists en- 
tirely of flint. On the eastern bank of tile river, opposite this island, 
is a precipice of flint, 40 feet high, on which the village of Roree 
is built. In lat. 28 ° 55 the rivers of the Punjab fall into the Indus. 
Still higher up, in lat. 33% at Kara Bagh, the river cuts through a 
rang e of hills, described by Mr. Elphinstone as the salt range. The 
salt is found in layers of about a foot in thickness, separated fi'om 
each other by thin strata of clay. With the exception of this range 
of hills, which is estimated to be about 1800 feet above the level of 
the sea, the district of the Punjab is uniformly flat ; but the hilly di- 
strict is intersected by numerous defiles, presenting vertical strata, 
which terminate in peaked points. Between the river Sutlege and 
Lahore the country consists of indurated clay, sometimes gravelly. 

At Attoch, much higher up, the rocks by which the Indus is con- 
fined consist of a dark co]oured micaceous slate, which is said to 
extend to the southward until it meets the salt range above men- 
tioned. Near this place gold is washed out of the sand of the river. 

At  Lahore, in February 1832, the author experienced avery vio- 
lent shock of an earthquake. Several valleys were choked up by 
the masses of rock thrown down from the overhanging precipices, 
and a great part of the population of Badakhshan was destroyed. 
In crossing the Punjab the author observed that several buildings 
of  the Mogul Emperors were decaying fi'om the foundations, and 
were enerusted with an efflorescence of nitre. Proceeding to the 
westward from the Indus, he found bituminous coal at Cohat, and 
that the salt range above mentioned extended across the country 
into this district. The river of Cabool flows through a very nar- 
row defile, the rocks of which rise to a height of 2000 feet, and con- 
sist of sandstone, quartz rock and mica schist, the strata of the 
latter being vertical. Cabool is situated 6000 feet above the sea. 
The neighbouring hills are covered with rounded pebbles of all sizes, 
sometimes loose, at others forming a conglomerate. A beautiful 
white marble is found near Cabool, and the rocks are occasionally 
covered with asbestus. 

From Cabool the author crossed the Hindoo Caucasus to Balkh 
and the plains of Tartary. This range of mountains is the prolon- 
gation of the Himalaya to the westward of the Indus. 

H indoo Koosh is, properly speaking, the name given to the highest 
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Geological Society. 227 
peak in the range, the only part of which that is covered with per- 
petual snow is the Koh-i-Baba, between Cabool and Bameean, fi'om 
which latter place the waters flow northward into the Oxus. In  
some of the defiles through which the author passed, the sides rose 
to a height of 2000 or 3000 feet. The loftiest peak which he ob- 
served between Cabool and Hajeeguk consisted of gneiss or granite, 
sometimes deeply impregnated with iron. These formations were 
succeeded by blue slates and quartz rock, and precipices of mieaceous 
schist. From the summits of the precipices masses of green granite 
and other rocks had been hurled into the valley below. Further 
down is a calcareous conglomerate, succeeded by cliffs of reddish 
and purple col0ured clay, and by ridges of indurated clay mixed 
with bands of a harder nature. In this ridge great idols are carved 
and caves excavated, for it is easily worked. The neighbourhood 
of Bameean is described as producing gold, lead, copper, tin, anti- 
mony, sulphur and iron. 

The lower passes of Hindoo Koosh consist principally of a light 
brown splintery limestone, of great hardness, and susceptible of a 
high polish. This formation is followed by sandstone rocks, in one 
of which round flint stones are imbedded at regular intervals. The 
real peak of Hindoo Koosh lies about a degree to the eastward of 
this route, and the difficulty of crossing it is very great. 

From Khooloom, whence the author descended into the plains of 
Toorkistan, the country slopes gradually towards the Caspian. It is 
generally fiat and is watered by the Oxus. 

The author then describes the course of the Oxus, from its source 
in the high plain of Pameer until it is lost in the sea of Aral, after 
passing through a low and swampy district. He does not believe 
that the Oxus ever terminated in the Caspian Sea, and concludes 
that what are called the dry river beds between Astrabad and Khina 
arc the remains of ancient canals. The natives pretend that the 
waters of the Aral pass by a subterranean communication into the 
Caspian Sea, and that at a place called Kara-goombuz, between 
the two seas, the water may be heard gushing beneath. It is, how- 
ever, remarkable, that in the sandy ridge near this place, water is 
found near the surf'ace, although further south it cannot be had 
within a hundred fathoms. The author then fully describes the na- 
vigation, course, rise and Fall, and inundations of the Oxus; and he 
mentions that it is frequently frozen over. 

The author then notices the effects of the great earthquake of 
183'2 in the valley of Badakhshan. The roads in this valley were 
blocked up for several days by the falling of stones and cliff~, and 
this place seems to have been the centre of the convulsion. Badakh- 
shan is famous for its rubies, which are found imbedded in limestone. 

The country which extends from the north of the Oxus towards 
Bokhara is next described. It consists of a succession of low ridges 
of soft yellowish limestone, sometimes oolitic, with a superficial 
coating of loose gravel, alternating with plains of hard clay. Sand 
hills of greater or less extent, raised by the winds, also occ,'ur in se- 
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veral places on this plain, and in some of the valleys are saline rivu- 
lets and deposits of salt. 

The author afterwards offers some remarks upon the inhabitants, 
and on the meteorological phenomena which he observed in the 
neighbourhood of Bokhara; and concludes his memoir with a de- 
scription of the sandy desert of the Turcomans, between the Oxus 
and the Caspian Sea. 

Jan. 8, 1834.--A paper was read by Roderick Impey Murchison, 
Esq., F.R.S., F.G.S., " O n  the Old Red Sandstone in the Counties of 
Hereford, Brecknoek and Caermarthen, with collateral Observations 
on the Dislocations which alt'ect the north-west margin of the South 
Welsh Coal-basin." 

This memoir is presented as the first of a series of communica- 
tions resulting from researches made during the last summer. 

A short sketch is given of the structure of that portion of the car- 
boniferous limestone of the South Welsh coal-field, which, in Breck- 
nock and Caermarthenshires, is contiguous to those older formations, 
which were the peculiar subject of the author's examination. 

After noticing some features which are common to the mountain 
limestone in other districts, such as an oolitic structure, and the ex- 
istence of caverns and funnel-shaped cavities, attention is specially 
called to a portion of the limestone near Gwinfe in Caermarthenshire, 
the exterior of which exhibits a high polish. As these polished beds 
protrude from the edge of a turf bog', it is suggested that such effects 
may have been produced by the long-continued action of a weak ve- 
getable acid issuing from the morass, and altering the surface of the 
rock. 

I. Old Red Sandstone.--The old red sandstone is divided into 
three groups. 

a. '" Conglomerate and sandstone." b. " Cornstones and marl." 
c. '" Tile-stones." 

a. The uppermost of these groups, occupying the loftiest summits 
the country described, such as the Brecon and Caermarthen Fans, is 
uniformly capped by a band of conglomerate, underlaid by a vast 
thickness of sandstone. Neither calcareous beds nor organic remains 
have been discovered in this group. 

b. The central group is spread in undulating masses over the 
greater part of Herefordshire. The argillaceous red marls of which it 
consists, contain many beds of eoncretionary limestone or cornstone, 
with some strata of sandstone. 

Remains of Crustaeea have been found in this group, together with 
defenees of fish, &e. 

e. The tile-stones are best exhibited in a remarkably rectilinear es- 
carpment, extending from the north-western extremity of the Mynidd 
Eppint to near the mouth of the Towey, a distance of about thirty- 
five miles. 

These beds contain fossils in Caermarthenshire, and also in their 
north-eastern prolongation into Shropshire : among them are Lingula, 
Avieula, three or four species of univalves, a small species of Orthocera- 
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rite, &c. These fbssiliferous tile-stones constitute the beds of passage 
into the " Ludlow Rock," or highest member of the grauwacke series. 

The limits of certain detached basins of the old red sandstone, par- 
tially described during the last session, and which are spread over the 
area of the iuferiol grauwacke rocks, have this year been extended west- 
ward to the source oftheTeme, and twenty-five miles to the north-west 
of the ancient line of demarcation. The absence of all vegetable re- 
mains, with the exception of a few small fragments, notwithstanding 
the full exhibition of the mineral structure of all the groups of the 
fbrmation afforded by many natural deep sections, is insisted upon 
as demonstrating the hopelessness of ever finding coal in the old red 
sandstone of this part of the kingdom. 

The maximum thickness of the whole formation is estimated to be 
from 10 to 12,000 feet. 

II. Outliers of Carboniferous Limestone, &c. ~ Dislocations of the 
Old Red Sandstone. 

A very remarkable outlier of carboniferous limestone and millstone 
grit is pointed out as occupying the summit of a mountain of old red 
sandstone to the south of the town of Crickhowell. Thi~ mass, called 
Pen Cerrig Calch, is distant from the main escarpment of carbonife- 
rous limestone from four to five miles, and is separated from it by 
the deep valley of the Uske. I t  is shown, by the position and slight 
inclination of the beds, that the limestone of Pen Cerrig Calch must 
have been connected with that of the main escarpment anterior to 
the excavation of the intermediate valley, and the case is cited as one 
of the deepest and most extensive denudations which has come within 
the author's observation. 

Numerous complicated dislocations of great extent occur in that 
segment of the extensive margin of the South Welsh coal-basin which 
extends from the Caermarthen Fan to the latitude of Llandello. The 
largest of these breaks is the great upcast of Fan Sirgaer, by which 
the old red conglomerate is thrown up about 700 feet from its re- 
gular horizon at Cerrig Ogof. The greatest downcast has taken place 
at the spot marked by the occurrence of the glazed limestone ~ but 
the most extraordinary of all these disruptions is that which has 
given rise to the position of the singular outlier ot carboniferous lime- 
stone called Castel Cerrig Cennen. This outlier, by a violent ele- 
vation of the old red sandstone, has been dismembered from its pa- 
rent rock, and left insulated, with the dip of its beds reversed, in the 
centre of a valley of the old red sandstone. 

By these great elevations and subsidences large masses of car- 
boniferous limestone are (as it were,) thrown out en echellon from 
the circumference of the coal-field into the area of the old red sand- 
stone. 

This portion of the memoir concluded with a comparison between 
the local and violent disturbances which have broken up the moun- 
tain limestone and old red sandstone on the margin of the coal-field, 
and that much greater movement from north-east to south-west which 
threw tip, in Breeknockshire and Caermarthenshire, the mural chain 
formed of the lower member of the old red sandstone, and the upper 
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member of the grauwaeke. It is also shown that this chain, though 
it passes in one part of its course within three miles of those disturb- 
antes, still preserves in an unbroken line its true strike and direction, 
as if unaffected by those subsequent convulsions of the coal measures. 

R O Y A L  A S T R O N O M I C A L  S O C I E T Y ,  

November 8, 1833.--The following communications were read : - -  
I. Report on Captain Foster's Pendulum Experiments. By 

Francis Baily, Esq. 
During the recess, Mr. Baily has presented to the Council his 

Report on the Pendulum Experiments made by the late Captain 
H. Foster, which Report has been approved by the Council, and 
forwarded to the Lords Commissioners of the Admiralty, at whose 
request the inquiry was undertaken. Their Lordships have since 
been pleased to order the same to be printed at the public expense, 
and it will form a part of the seventh volume of the Memoirs of this 
Society. The following is a brief abstract of the contents of  the 
Report. 

Captain Foster took out with him four different pendulums, two 
of  which were of the kind called Kater 's  invariable pendulum; but 
the other two were of a new construction, recommended by Mr. 
Baily, the one of iron and the other of copper, each of which was 
furnished with two knife-edges; so that, in fact, Captain Foster 
might be considered as having taken out six different and inde- 
pendent pendulums. The iron and copper pendulums are the pro- 
perty of this Society : the brass ones belong to Government. The 
places at which Captain Foster swung these penduhlms are fourteen 
in number:  viz. London, Greenwich, Monte Video, Staten Island, 
South Shetland, Cape Horn,  Cape of Good Hope, St. Helena, 
Ascension, Fernando de Noronha, Maranham, Parr, Trinidad, and 
Porto Bello. At all these places (with the exception of the experi- 
ments with one of the brass pendulums at South Shetland,) the re- 
sults are very accordant, and show that the pendulum, even with 
its present imperfections, affords an accurate measure of the relative 
force of gravity at different latitudes. But Mr. Baily has detected 
some minute sources of error in this instrument which were never 
before suspected, and an attention to which will render future ex- 
periments much more valuable, and comparable with each other. 

As it would be impossible in a short abstract, like the present, to 
enter into a comparative examination of the results at each place, 
it will be suflleient here to state the general result of all the six pen- 
dulums, at the several stations above mentioned. For the purpose 
of deducing these results with the least probable chance of error, 
Mr. Baily has adopted the usual method of minimum squarez 
whereby he finds that if we make 

v = the number of vibrations at the equator, 
g - -  the increase of the force of gravity, 

L = the latitude of any other place on the globe, 
V = the number of vibrations made by the same pendulum there, 

the general formula 
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